(19)0*H1^I*;t(JP) 



ift^¥ 8- 1 3 0 7 0 2 

(43)^:^590 ¥fi)E8ip(1996)5^2ia 



(5i)int.ci.« a»s'ji3# ffF^sas^ Fi nmmf^mm 

H0 4N 5/907 B 
G 0 6 K 19/07 

G 0 6 K 19/00 J 



«Slf« W3d^iacD|@(8 OL (^13M) 



(21)mfia#-^ iHpM¥6-269373 


(71)tBBaA 


000002185 








(22)HiSaB q£^6^(1994)11^2H 




:«^gpffi;ilE*55JII6TS7§35^ 






BBff MH 






^^SI5SiIiE:lbSS;iI6TB7S:35-^ V^- 


















:«mSPffiJI(E4tS&ill6TS7S35^ Vn— 










(74)ftSA 




(54) (^B^®:a$!i;J 



(57) [S*«l3 

[*«^] *^htaig5 9©PCMICA^j&©I 



Exhibit no. (i^/) 

of the letter / report / expert 
opinion / plaint / defense 

o dated 

5i HOFFMANN • EITLE 

^ Patent- und Rechlsanw3lte 

5 81925 MUnchen, ArabeHastr. 4 




(2) 



1 

im^m 1 ] hm^(Dm^m^(D i ^ u *- 

P R O M V^ S C i; t -f S !gJ3?^ 1 g8«4CD5=-f 

[if 5R?H 3 ] ^E^a^gBSO^T ik 1 t!c©^K|g±{r|g 

est sftJi 4 ] ±t3^fc^m®>teW^±§B7v D h^«g|5 

[0 0 0 1] 
[0 0 0 2] 

m^CDiiimi fi^x SRAM (Static Random Access 
[0 0 0 3] iHftC^^'^/i'j.EEPROM (Electrical 



i|^Ba^8- 1 3 0 7 0 2 



ly Erasable Programmable Read Only Memory ^ t">foia) 

[0 0 0 4]-;^, IC*-K5gtctt, :in*T-lc^-z) 

§TV^S7b^ 1 9 8 O^ftm^J: ti B5fi:S^Jf^®^::^JV^ 
T-?®fi?ij6fbo^^7As«i$ti, -S^SEIirr 'J -Jr-i^ 3 > 

^ntV^So l-JEcto*,. H*t:43V^TI±JE IDA <H 
5fi:«?X^JSR|]S^) ^ ^feS-CttP CMI CA(Persona 
1 Computer Memory Card International Association) 
As4'/li^^C3^c•pT^S^g^bS0^). A»oc:ne>B^«g| (J 
EIDAtPCMCIA) 

^lT^^5©TN :ioiSi|S^baig{±ia:#Aa<&i:3feDo-=>fe 

[0 0 0 5] B^arjtJisgCDjfe^O^Jz J; 

t3T^O*»CD7-"-f 2^^;i/®9=^;^5=-;i/7!j^^ (DSC) 
20 M^^RS^^tLfcD, S^S^b$i^Ti13JSttBllloTV^5. 

CD 7* -< ^ 3 > t: i — ^ 5 c i: T S S . 

v>T*DJ:^nfc»j. ^'<s^i5';uafs*>y ^T7~^'{c^•^• 
[0 0 0 6] 1 8fC5^t-J;5t, 3>ti — ^ 
(«»J^«-'^— V-^;i/3>ti— ^ 5 0 1) SftJ/i:»i: bs 

So 3!j;>«^ 5 0 0-r-tai^bfc?JSi(^$tii:(i7^ 

So Sfc. ^flA^ff^tc^iiKiii^^ifAb-rasfltj*: h- 

^tt-r-an>t:a.— ^ 5 o i tciRiJii 
StiTfr&Anx^tix 'i:»S{c:j5SbTttJ;t;$nSo 

t^SbTMOT^-f (^jK^T^-f ;^^) ^:kmm.nD 

So 

[0 0 0 7] c:av^^fc7-VS^^;i'«?;:^5^;i/A;>{^$: 
JVAii^ z> Sriii^A/j^lgh-rs i';^7='Ai:ifc'^S 

As^i/e>ns. 

[0 0 0 8] t-'S:*?-^. t¥3t5cr)0gm7-f ;i/A*^^{c:j; 
50 Siii^ttEnB#t4T-$fes©tAa^s 7-f ;uAa!ti^?fe7^-r 



(3) 
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[0 0 09] mn<Di^x-it. m&\issi&-p -r lo 

(Charge Coupled Deyise)m^m=f-(Ommm\tmtm^ 
MlilSS*T:-^*f)fc5^®^'f :^ 5 >S^A*^^7 ^ 
;i/AKja:«*v^A»e)t-*So UA>U Sifitt, T^-fi^^ 

CO 0 1 0] 

ttx A*2fit7^— ^J', C G (Computer Graphics) 7*— 

[0 0 11] :s^9ES!ffi'^t;*^^■rv^S7^-f 

Jl/5!j;>t^©MI&7^— i'tt, JEE^oigHuT-liO. 5 MB 
(.;>t^j^^ h) ~1 OMB|iiKi::;*;$^^o :i-5 v^•c>fct^ 
^K:^ ^ ^ rtSiJT- V^i5^9) S J P E G (Joint Photographi 
c Experts Group)^fc: J:SflEMT;i/=f UXA^&fflVNTM 
ED^T^-t^ 1 * ?>Sc+^0 1 *T-JE*S bTx I 

[0 0 12] fc{4VA^x ffi^toe.mi^T^-iJ'-y-'f Xtt 

[ 0 0 1 3 ] -JSatc. I C:*j-Ktrt*lJS5$nSi|^i9(*:^ 

-Si:. 1 9 9 4^B#^T-'N-K7=-f Xi^filMB^fct) 
**I3 0 OH (V3 0 0/MB) T-fei-Tti^ ^ U 

tt^CD5<g7b>?> 1 0(g®ffi*&-C-^S. UA»U 
zi;**:^ * 'J ®fiflj*&®T{*<r*«C 7 V >v jL ^ ^ t :}5VAT 
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4 

[0 0 14] STs ilj^7^-^l3^gfc^®7*— tS'flD 
V*-K-^Ji^S«?'hS©>'N-K7*'fX^ K^-f r (HD 

D) ;fe«gfflbx wtDiii^7^-^'i3^^a*«itflJiirig (u 
A— Mr;!/) ©feoT-feSo (?!i^{4> lai gcn^-rj:^ 

fcx OU^T^— ^IB^^EkbT©! C^t';*-H (sa 

A^7 5 0 0?|c«:*>6>m5^1>-&Tv n > tr jl— ^J' 5 O 1 

^st>©-r-feSa c:©S"Slc:J:t)x :3>t:jr— ^ 5 o i 

[0 0 15] fflf^T^-^'IB^SiibXx 

oT*5?)s *JX*»U A— >'^7';i/T-«tC^*©T-fe5« €?a^ 
ff. 0 2 0K:m-rJ:5fc» 3>fc:a.-^' 5 0 l^^coflb 

{±, ^j^S&5 0 5AJjJjS-C-«^J^tfRS-2 3 2C-^S 
CS I (Small Computer System Interface) i:V^•pfc5i 

[0 0 16] c:^v^ofc^^e5K©5^-f s^^j';i/ffi^^x^.»b5Si 

si^-^s ss*.^fL{ctb«^JUTav'»t)©-r-^o}to c:© 

x.lS'7'r'i'-V">©fi<35j^^r«y hk:Ah,T^t)iS*c:i:J±ffl 
JHfx •yr-p*><©I C*-K©'hSi«gSi4ife^)b»L)t^ 

[0 0 17] JiIBiS^T^-^'iB^^SA^'JA— ^'t 

STn ^^B8K:jS:2.;e{:J"C-'&:<x 'J A— y^XJWbf S&«> 

[0 0 18] ±fawimgss&:frUT7=-^'&fe 
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[0 0 19] Vt^07'^i^f'j\^m^:^^)U 

CO 0 2 0] cine>*^7li, tttgt:*)J;i.*s. ^RBHJ 
JgT-{i^3&fiBI&$ 700 ~$ 10000. BJfCffJi^-ett 
1 2m-^l 5 OZFR-C-SffiiijSSn-CV^So ^ 

t:jL— -S'^^lciDl 0~3 0%isa^T% Cin*^:^.— 

T-tt, y:h;i/n>t:a.— ^ (vitpig)^/^^^ » fflff 
l&Tbs 2 0 :i5R?&«JS t C: 5 *T-{£T Sj^trtt. 

to 0 2 1] :^?^m\±. ±.m(oi.oi3Lmm^m!h-x^^ 
^fi, I c * — K cDi^^s«:^A» b 'hm/i^m/^mx- 

[0 0 2 2] 

I C ^ i; Kffl:^ D h t:^SqI»g>5;^1.?B 

[0 0 2 3] CldT-s ^^BB^Or^-f S;iJ';i/^^;^5^;i/A 
^ 7=—^ im^^ a UT « 7 ^ ^ E E P 

t3jt^msfli3&J9 os#ft)fflife.n-csss^nso 



[0 0 2 4] 

— K © § i: i£ V % © V: S . 
10 [0 0 2 5] 3^^B^t:J;ti{f, ifefHiiiJi c^%ij 

[0 0 2 6] 2|s:|8Wt:j;n«. J5gM<&7 7'-f > 

[0 0 2 7] *^qBK:J;n{J^ 7^-^^£Ei^ 

[0 0 2 8] 

[0 0 2 9] *|gWIIS(gM©7''f S^4';i'm?:^5=-;i':<; ^ 
iaitc^-r<tdlc, *x h^S5 9©fllf«*S4&© 
I C^^U:*f— h-ffl^P^y h (^M-r^PCMI CAjfei 

XDs; h-IS^gBT-^S;^^ y*— Hgi5 6 0 4^ UT*; 
0©}f ^a±{c±f33fcf^;&*S^-rs3fc^J^i; bT©^ > 

^ft^^?Bfigi--55^^ i^^jmm.m^Bm.^mti ur© 

7':hni?'ll*ffem#iia.:®l5|SS3 1 f^XP-trXD S P 

^j!!lS&Jfg-rJQE.fil^iai:UT©Si^IalS&3 6 fc. ±13^ 

>ij77Jc— XiaSSS 7STJ^6 8 tVP^^^^' 4 3 ii, 5=-' 
40 — ^'gB^^lgt L-r©7 5 5'S/J.^^y5=y^-1'X3 8 i: 

[0 03 0] ^:t% 5|s:iE8BJ3ISE0!l©7^'< J^^J^-'l'm^X 
5=-;i/*^^©*<*fl<]|»natxSHilk:. H^IBPCMCIA 
tcj;SIC^^U;>j-K©(|l®T-> *l6B^{cB3^rsx 

HSfi^iJT-©^ ^ U Kli. mj|3 J E I D A/P CMC 
I A^at&{C:f|IJl(lbTV^5*,©i:t-5o JEIDA . 

50 /PCMCi Ams*i:»Tt:iT©aJiB^T-l±m{c: rp 
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[0 0 3 1] ±8aPCMC I Ajg|&£D^t«;*-H{±. 

®ieSl#%. *-KJ?5i^tt3ffl^A«jtS^$ntv>S. 35: 
jS. 02~E4t:{iBuieb)t:iai 9®*— K5 0 4i;U 

•cfiBffi^n5«»j^ttP CMC I A^a^&® 3fi3a®y * u 
*iv^-r, (a) fcttA- Hspsia*, (b) iztmmm 

{C, -tn^nxype I (^J'-fri) , Type II 
(ir>fy2) . Type III (^J'^frS) i:«^^i^TV^ 

[0 0 3 2] Cl©<ta*l2I2->'04CD#i''j'r®:«7— K 

5 0 4ifimm^n^^-:^ (^ibeii 9©=i>t: 

A^tvSfflAn) 5 2 0, 5 3 0, 5 4 0<DM^l±. 0 
5 ~t2l 7 O k S . 

[0 033] c:n«&BI2~ia7tc:S%-rJ;-5K:s Type 
I~Type in©&^*'J*— h'5 4 Ott, -^cDig 
M:3^^^J'5 2 1 (t-*b-^6 8K>ji$«&V^^SB 
5>J) fc:^P^'h5 2 0, 5 3 0, 5 4 0<W©:tf'f" K^t: 

05'-ia7cD;^ny h 5 2 0, 5 3 0, 5 4 0^8) 

c:i:{±^ Type I ©;>«^ U *— K5B:e)»iN Type 
II 3^ttType IIIffl®:^ny h 5 3 0. 5 4 0^^ 

'fe^ Type II CO;**';*— K5Ete>HTyp e 

IIIfflCD>^D\y h 5 4 O'sib^AbTi^fflT-^acii:* 

[0 0 34] 01 fcMoT^ ^^SB^HJfii^'JCDT^-f i^^'^l' 

[0 0 35] *iiMfi«J07^-r i^tJ^;i'a-T;^^;i'* ^ ^ 

±iBbfc^*'J*— Hlc. V>XT^/-fe>:?''J 1 0. C 
C DJg^^^ 2 0 , ^©ftbOS^gP©^ A ^ -5 i: bTO 
— #:{b$-a-fc*)®-C-*»)s 5n;^b^gS5 9 

[0 0 3 6] ^nmm(D7'^ 5 

^fKUfcCCDfg^^? 2 Ott. ia®l/'4-f >5=->fc^ 
lft{C*fJ!SU 3^6^-y--f Xtt4. 7 6mmx3. 57m 

WJ^iij^SSfeli, 7Jc¥6 4 Ofll. StS4 8 Ofla, mi 
ifi^3 O^ill^-C-ifeSo C©CCDJi^^?2 0 



*^fflbT*it). Sg*HibB#{cgia;&|SiitS&^>'i'> 
1$Jc:i&$CD^5«^^<*:{r*fbT€^® J;a«:p«*— 

[0 0 3 7] ly>X7''V-fe>r«; 1 0f«3O#U> 

10 XI 1. 13-?')Kt) (7'W'JX) 1 2^S:^b-CAS'/b 
fc«fc?«:!{|»^<55fett. ±§3CCDfm^?2 0±K:i^^ 
bT. ;iC17:-3fcm^*«I^Fnfc«x Ili*B25>JiDjlMt:>'>^ 
>^'-V-XT-|^»^tii$tlTx :7':hDi/'|^tS«i{t^i2t3Si 
I1ISS3 1 {cA^^ixS. :iOMd!!l3gl5|S&3 1T-J±x ± 

taccDmiS? 2 o*»e>©S0f5^tc:, i*->7-;u7ft— 

t*. S^{S-^«1SI5IK3 l{cJ;D*as&Sttfcii!fcf*M-^ 
(±, T^tiy/T'-i s^^J';i'^i&lHl?&3 2 fc:T5^-f i^^^i/ 

20 fc^cs,; 

[0 0 3 8] ci©7^-f s^^j^;i/?*f^fa^ii> ik^e^x-mmy 

D-b;;^D SP<Digital Signal Processor) 3 3 fct^ 

SP3 3tt*fc. ±fai!*^m-^?&7^-<5^^ h b 
T^I^T^-f S'^;Ht^X^;i'*^-?©AE (Auto Expos 
ure Control rgi&SiteS'Iffll) . AF (Auto Focusing Co 
Rtroli^m^j^mm) §aV'>ttAWB( Auto White Balan 
ce Cbntrol: S9b&mmMm) CjfiJS^c^fttii^i^^fe. > 
30 X5^A$iJfflIfflCPU (Centrl Processing Unit) 4 1^ 

[0 0 3 9] ±taM^XD-feXDSP 3 3K:T«l5B^tL 
felSfc^fg^ttx »S (Y) fs^i:fell(Cr/Cb) {i-^lC:«- 
iSa^tVTx 7U— A^*Un> hD— ^ (FMCiFram 
e Memory Controller ) 3 4tc:ADN Cl®n>ha — ^ 
3 4(DfiJ?WtCj:oT7U— A^*<; (FM : Frame Memo 
ry) 3 StcgBlit^FnSo U— t U 3 5 tt±:I3 

r3> hD-^ 3 4$:/^bfc{a^S-B#etl{c:«J#I3^^tb■r. 
43< feK)®p«*'JT?ft 0iJ^HDRAM (Dynamic Ra 
40 ndom Access Memory) v^-'t^f :;^^cirt<t-oT«fiS$ttT 

[0 0 4 0] ^x. — Apt^'j 3 stiBtS/'^ 

2f:35isi 1 6 h i 6 k y h) iz^Pl^tix 

[1883 etc A:'j$ttfcm*liv cc:T-nlr:S«)lfc^T-5='- 

^[H]!S3 6-T?©JE;®®7';i/rfUXAi:bT»±x t?yx.H<*> 
t)i9>5 JPEG(JointPhotographic Experts Group);:^r 
50 ^^Um-r?,. ^tz. ffi^OltJ^fix-f i^^;bm?Xf 
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[0 0 4 1] 



1/1 6J 



0 
0 

0. 



3 0 7 2MB 

4 6 0 8MB 
0 2 8 8MB 



ji— ;;^(Hl8S 3 7 ^^T 7 V J. ;>{ ^ i; T'^l'f 3 8 'N 

fT-5CPU (7^>;/S^i^^>;$iOTfflCPU) 3 9{ca: 
•o-C:3> bD— ±t3'f >^7 3i— ;^[5I^3 7 
'NCDA^fs^tt, ^^CPU3 9cDffiiJ2Sltcj5c;i:T. ±13 
^ ^ T^yt-f PC 3 8 I*I©#g^6Df3MfM«5{c4&if4^*ti,S , 

*t4b\ CPU3 9tt. rtgp/^;^«rau.-ri';^7^AWffl 

CPU4 1 i:4.®/sL.TV^S. 
[0 0 4 21 Zldt-s :7 V v5^ci-^*';7^-'t^';;^3 8CD 
^^U^a&2MBi:{g^bfci:^. tl««dS!({±JJlTcD 

X(0. 0288MB) {±^f|i)i^lc:?*^M^cr)««(i©a-Cfe 

's«i;^tS^&^«>fei^7^-^-y--l'X : 0.0 35 0 

MB/Uft^ltfcfcJ&t), 

2 -f 0 . 0 3 5 = 6 7 

htt.^tztb. 5 7«c^©BA^<&^&*(«i-rsCi:A5t'S5. 
CIOS^CDS 7tfei:(/^5^^'J?!j-K©X M^-i^fi 

^ ffl {c *5 V ^ t je> S -r^ «t *» © T- S o 
[0 0 4 3] -^O^. ±l37 5^2/^'3./^U5='>'^-l'X 3 

I5IS&3 7ifc:rt-U $e.{C6 8tr>34-i'iJ'4 3S::fhbT 

[0044] $ 5is;||jte^?!i5^-f 5;^';i/@^X5=-;u* 
'hMCDmifSS Ofc. {?iJx.KDC-DCr3>-'^ 
-^^«:WU-C>5:S««S$iJfflI|3K4 2i:. CCDK^-f 
M40i:, l'';-X5l<^'>^CD^K*^^®tSf'^gl5 (D 
SCJt^^^gB) 4 2i:, ^^Jimf^ST^^Xv^Lz-f (LC 
D : Liquid Crystal Display) 3b>^,>£cSjg^qitg*SrgS-t> 

?^t-st»lam^^^^c (d s cm^g^^f^gp) 5 2^fe,^S;itTv^ 

7^A^jaWfflCPU4 lA'tT^- 
[0 0 4 5] -tttt>i^, 5^X5=- C P U 4 1(4. 

Hijg3Mr«grp -bx D s p 3 3 3&> e>©t^tBfg^$ffli,AT, 

U^XT-'^ 'J 1 Q<Dm.K) 1 2®a&f1^$:{!iW-r-5 C 
fcT-AE (g®jS^{&JW <fe^TV^. SfcU^X (V^^^l9) 

7*-*xcD*^^tt^?|Jxl^^>xl 3^) & 



fCCCD K^'r/'5 4 0*:n-L-Cmii3CCDig^^9^2 0 
®Hul3i&f'^&$iJfflI-r5. Sfci^X^^ASiJffllfflCPU 4 1 
DSCffllS^^gpS 2oMa7^'fXrW'f|gi&0Dfc 

«)®{g^^^^u Dsc^sf^^[|5 5 

[0 0 4 6] ilC5T-. *iyfifi«J®7^-f i^:5';t/®^^5=- 

liTX^ ';^a2MB<D:>t* 'J*-Hife, ffii^^^^^s 
c:i:»cj;^T3 0«tfl!)T-4.6 OtfefifJT-*.. 1 

TSs. T^-r i^^J'Ji/ffl^x^^^i'A^^JiEifSfilE 

20 8<DSt3ti§:^M{c:tsb-c^iS*^^e#*sas(;eg{c^M 

^ S © -r a C i: *) qj tiT- S , 
[0 0 4 7] ifclC, E18Zit5EI9?&ffl<r>T*S^^J5=-f 

flj-rs. EI 8© (a) «::a:*|^fif!l*p<^©5png 
Ei*, (b) }c{±;&«aSiBlt:> (c) fc:{4iE®EI?fe^ 
U l219{C{±*|ieSfi?!l*J>t7©MEI?&^l/TV>So 
[ 0 0 4 8 ] *||Jfi««J*^ < ;0-ltT,X ^ y 3b 

— 0 t^>X/7 5'-1'>4^^S5 5i:k:^3!pns 
tK E18StKI2 9©J;-5{c, ^^rU*— Hg{J6 OJiP C 
30 MCIAMIS©Type I ©Btt*^^©**^^?^^ 
TiJt). ^^j-t^U^-KSCe 0 fcl'>X/7 7"f 

[0 0 4 9] b>X/7T'<'>iJ^g|5 5 5{±. S 1 ©^^^5 
^ffiS^©dt., WT©*>®t#lJ5S;^FixTV'>S, irttt) 

U^X/^r-f >yg6 5 5{±. Bug3Elfflb>Xl 
1, 1 3 1 2 t?£$trl'>X7'-;/-fe>7'Ug|J 1 0 

fc. 77"f>4^aJ5 4 (5 4 ati^rY >^8iJ[Bi, 5 4 
b^i7r-^>y^{li^^^f) UVXTy-feVXy 

1 oo^@izifi!it^nsccD*i^^^2 oi:. Buia^ 

40 ass 0 U'J-X^l^iJ'^a 3^?©mf^gB5 1 fc. Jg^ 
qrfig«t[!?!J^^)5:i:<&^^-rstSMS^>g|S5 6 
•5. 

[0 0 5 0] ^e){C, ;>«^:';:<J— HgC6 Ott, Bua3llll 

©a-fi§j5i£S^©5t.> iai©iai'^i^T-^fssoi©*>© 
CCD h-'5')'vf4 ofc. Ti-uir^m.mn^m^m^z 

li:v 7':^D17/^-f i^^;uggj||(plSS3 2 fc. ffiMXu 
■feXDSP3 3i:. ^'X7^Af{iiJS8JfflCPU4 1 fc, fiiS 
$ije8I[Hll^4 2 i:. 7U-A^^'Jn> hD— 7 3 4Zkt>* 
50 y U-A^ ^ U 3 5 fc. JEiKlaIgS 3 6 Ji. A -H-f > ^ 



u 

[0 0 5 11 jfet;:> la 1 0 tttx m 1 (omt^mco'r^ 

|g (P CB : Printed Circuit Board ) 7 1±(0#^J5£ 

010® (a) K:a:IsIS& 
S*R©jEHEI*s (b) JcttH&^aaEI^S^-t-. El 
1 0 OEttp-ji^msa-C^t-SP^lia^^ 1 ®»«:fi«JA^ 

[0 0 5 2] ^^t)-^^10«<!f:fi^*->{7B:x 1/>X5' 
y-fe^'T''; 1 02iIirCCDtS^^?^2 0$J&«)> Si® 5 

m^^®^"CA* ltSt©7*'J > MaIfi&S«7 1 CH^^ 

^rSJMMffi® J^tf ^te «t o T v% S , 
[0 0 5 3] ±iBUfcJ:^^::^ 2|s;|^itefi?9®5=-f 

-^^;/CD:1^'^!y hfcAnT*5< ddV^-p*: 

[0 0 5 4] 3|5:Slffifi?!l<D7^-( i?^;i/«?>^5=-;i/A 
BtjiE£DJP<AE (Bl&S^f&Jffil) v AF (gift 
^i^mm') X AWB (SldfeffiSfEiOT) ^fg&^t-s© 

lRHtT>'J-X7ji^>5 3$|frZf{tT-mV'>. * 

[0 0 5 5] ^!&t3*., *%iiel^«f!l*-»«^{iV>*Jtd»5 

[0 0 5 6] J5i45, ±M©iffiB^-ett. Ti-xn^jm.mn 
-^MiaSS 3 1 mcDT-^u if/=7^4 3 
2-^ffirB'l:?'D-fe>^DSP 3 3x CPU4 1, 3 9l?©# 

^T©atg!&lii^SLS I (:;*;*i4im«lH]S&) t^sci 
i:t>qISgT-fei.o :i©<tdK:LS i^b-rscifcf. 

[0 0 5 7] >^mmM7''ii^^)VM7-^^JV:i}^ 
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[TITLE OF THE INVENTION] ^ MOnchen, Arabellastr. 4 

DIGITAL ELECTRONIC STILL CAMERA 

« ■ . • • .• . 

[Claims] 

[Claim 1] A digital electronic still camera provided with a slot fitting 
section having a contour which is mountable to a slot for receiving an IC memory 
card in a host equipment which is in accordance with a standard, characterized in 
that said slot fitting section is provided with imaging means for converting an 
optical image at least focused portions on an imaging plane into image signals, and 
an optical system which focuses the optical image onto the image plane of the 
imaging means, digital video signal producing means which produces digitized 
video signals corresponding to the imaging signals, compression means which 
performs data compression of the digital video signals, an interface means which 
corresponds to the standard of IC card and a data recording means. 

[Claim 2] A digital electronic still camera according to Claim 1, 
wherein a flash EEPROM is xised for the data recording means, 

[Claim 3] A digital electronic still camera according to Claim 1, 
wherein all of main electric components are mounted on a single substrate, 
[Claim 4] A digital electronic still camera according to Claim 1, 
wherein an optical axis of the optical system is arranged so as to be parallel to one 
side of the slot fitting section. 

[Claim 5] A digital electronic still camera according to Claim 1, 
wherein a foresight is provided as a finder. 

[Claim 6] A digital electronic still camera according to Claim 1, 
wherein a mirror or prism is used for bending the optical system at an angle of 90 





degrees. 

[Claim 7] A digital electronic still camera according to Claim 1, 
comprising compression rate changing means for changing the compression rate 
upon the data compression processing in the compression means. 

[Claim 8] A digital electronic still camera according to Claim 1, 
comprising compression rate changing means for changing the compression rate 
upon the data compression processing in the compression means, whereby the 
compression rate is automatically changeable in accordance with the remaining 
recording capacity in the data recording means. 

DETAILED DESCRIPTION OF THE INVENTION 
[0001] 

[Field of the Invention] 

The invention relates to a digital electronic still camera that digitizes a 
photographed still image, followed by storing the digitized image into a recording 
medium such as a memory, whereupon the digital data can be transferred to a 
computer. 
[0002] 
[Prior Arts] 

Developments have recently been seen in a SRAM (Static Random 
Access Memory) or an IC card (IC memory card) incorporating therein a flash 
memory device as a recording medium of digital data. Standardization of such IC 
card has also been promoted. The IC card is characterized in small size, 
light-weight, excellent shock resistance as a semiconductor memory device. Its 
cost-reduction has recently been remarkable, so that various applications have 
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been proposed. 

[0003] An IC card having mounted thereon a flash EEPROM (Electrically 
Erasable Programmable Read Only Memory, so-called flash memory), in particular, 
has attracted attention, since large capacity of a memory device as well as 
cost- re duct ion has been promoted, and in addition to this, it has an advantage of 
not requiring a power source for maintaining stored data. 

[0004] On the other hand, several types of IC cards which are physically and 
functionally different with one another have been proposed so far. With efforts for 
standardizing IC cards made by Japan and United States from the late 1980's, 
standardized formats have now been proposed to every application, these formats 
being accepted by the industries associated with this technical field. Specifically, 
the standardization has been made by mainly JEIDA (Japan Electronic Industry 
Development Association) in Japan and mainly PCMICA (Personal Computer 
Memory Card International Association) in the United States. Further, the 
coordination between both associations in Japan and United States has perfectly 
been achieved, so that this proposal of standardization has become a world-wide 
standard. 

[0005] Moreover, several types of digital electronic still cameras (DSCs) have 
now been developed and annoimced, or have appeared on the market as a product 
by companies in Japan and United States. The greatest use of such a camera is to 
digitize an image followed by transferring the digital data to a computer. The 
transferred image data is processed in a computer environment or transmitted over 
a digital communication network. 

[0006] For example, a still image system in which a computer (e.g., a personal 
computer 501) is mainly set and a digital electronic still camera 500 serves as an 



image input device includes, as shown in Fig. 18, a digital printer or 
printing/plate-making system as an output device. This still image system can be 
various constructional forms according to use. Specifically, an image 
photographed by the camera 500 is printed as it is by the digital printer that is one 
example of the output device 502 for obtaining an instant photograph, or the same 
image is subject to the printing/plate-making device for printing an advertisement 
of a product. Moreover, it is useful for inserting a photographed image in various 
documents for making an effective document. In either case, the image data is 
once taken into the computer 501 and processed therein, and then outputted 
according to need. Further, the image data in the computer environment is stored 
in an external memory device 503 according to need such as MO disc 
(opto-magnetic disc) or large -capacity HD (hard disc). 

[0007] The still image system having such a digital electronic still camera as 
the image input means has advantages of being simple in handling and 
advantageous in environmental safeguard, compared to a conventional system 
having a silver halide film camera as the image input means. 
[0008] Specifically, an image obtained by a conventional silver halide film 
camera falls behind the one obtained by a digital electronic still camera in 
immediacy. Additionally, the conventional silver halide film camera requires a . 
device such as a scanner for digitally obtaining film image data, while the digital 
electronic still camera can instantly digitize the image by itself and transfer the 
digitized image to a computer. Ftirther, as is well-known, a large amount of 
chemicals and water is needed for producing an image by the silver halide film 
camera, that is disadvantageous from the view point of environmental safeguard. 
On the other hand, the aforementioned process is unnecessary in the digital 



electronic still camera that has an advantage of generating no waste liquid. 
[0009] On the other hand, an image of the silver halide film camera is now 
superior in the image quality. This is because a resolution performance of a CCD 
(Charge Coupled Device) image sensor mounted on the digital electronic still 
camera and a dynamic range including up to an image processing circuit do not 
match up to those of the silver halide fihn. However, various devices mounted on 
the digital electronic still camera have recently been remarkably improved, 
resulting in that a digital still camera realizing an image quality very close to the 
one obtained by the silver halide film camera has been put on sale. An objective 
forecast has been made such that the image quality of the digital electronic still 
camera has certainly been improved in the future. 
[0010] 

[Problems to be Solved by the Invention] 

Data size of image data of the digital electronic still camera that takes 
therein a natural image such as a character, landscape or goods is generally 
enormous compared to binary data of document, CG (Computer Graphics) data or 
voice data. 

[OOll] Original image data of a digital electronic still camera now put on the 
market is great such as 0.5 MB (megabyte) to 10 MB before a data compression 
process. Such image data having a large size occupies a large amount of memory 
areas, and in addition, it takes much time to transfer the data. On the actual use, 
the original image data is compressed to a severalth to a several tenth by using a 
compression algorithm such as JPEG (Joint Photographic Experts Group) in the 
camera, whereupon the compressed data is recorded in a recording apparatus such 
as an IC card or the like or transferred to a computer. 





[0012] However, the image data size is still not so small, so that problems arise 
particularly in the capacity of the recording apparatus on the actual use of the 
digital electronic still camera. Specifically, a large-capacity recording apparatus is 
large-sized as well as very expensive. Therefore, the camera requires an IC card 
that is small-sized, not so expensive and has sufficient capacity for the actual use. 
[0013] A semiconductor memory incorporated in the IC card is still expensive in 
general compared to a hard disc. Comparing both of them how much it is 
respectively per unit capacity, the hard disc is approximately 300 yen per 1 MB 
(¥300/MB) as of 1994, while the cost of the semiconductor memory is from 5 to 10 
times that of the hard disc. However, recent cost-down of the semiconductor 
memory is particularly remarkable in a flash memory. A unit cost of a flash 
memory per a unit capacity is predicted to decrease not more than the current hard 
disc within three or four years. Fvirther, an integration degree of the flash 
memory device itself has rapidly been improved, so that an IC card for use on the 
digital electronic still camera is extremely promising. 

[0014] Paying attention on an image data recording apparatus and a method 
for transferring the data to a computer, there are roughly two types of the 
electronic still cameras. One of them adopts an IC memory card or relatively 
small-sized hard disc drive (HDD) as the image data recording apparatus, and is 
removable (removable) to and from this image data recording apparatus. For 
example, an IC memory card (or hard disc drive unit) 604 as the image data 
recording apparatus is easily detached from a camera body 500, the detached one 
being attached to a computer 501 or other corresponding digital equipment as 
shown in Fig, 19. The computer 501 can directly take image data by this method. 
[0015] The other one has a dedicated memory as the image data recording 
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apparatus in the digital electronic still camera, that is not removable. For 
example, it requires a wire path 505 for transferring image data to the computer 
501 or other corresponding digital equipment based upon a protocol, for example, 
RS-232C or SCSI (Small Computer System Interface). 

[0016] The conventional digital electronic still cameras of the aforementioned 
type have relatively large size even though they are used for a handy camera. 
Specifically, even an electronic still camera that is made most compact and 
light-weight at present has a volume two or three times greater and proportional 
weight greater than that of a compact camera of a silver halide film type put on the 
market. The electronic still camera having this size and weight is, even though 
being carried in the bag, difficult to be carried in, for example, a breast pocket of a 
shirt. Therefore, it cannot be said that such electronic still cameras are products 
making use of a valuable compact size and light weight of an IC card. 
[0017] Additionally, the above-mentioned camera having the image data 
recording apparatus being removable requires a process for once taking out the IC 
card or hard disc unit from the camera in order to digitally interface to the 
computer. This process is disadvantageous not only being troublesome but also 
entailing cost-up due to a requirement of unnecessary components for making the 
camera removable. 

[0018] Further, the above-mentioned camera in which data is transferred via a 
wire path requires a cable for connecting to the computer. This structure has a 
drawback that the operation is troublesome and also entails cost-up at a cable 
interface section. Moreover, it takes time to perform a signal processing or 
transmission at the cable interface section, whereby it has a drawback of taking 
much time for transmission compared to the above-mentioned camera having the 
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removable image data recording apparatus, 

[0019] Moreover, its high cost is given as a general tendency of the conventional 
digital electronic still camera. 

[0020] These cameras are now put with an actual price of $700 to $10,000 on 
the market in the United States and with 120,000 yen to 1,500,000 yen on the 
market in Japan, although it depends upon performance. Further, regarding the 
digital electronic still camera as peripheral equipment of a computer system, the 
cost of the camera is said to be appropriate if it is 10 to 30% of the computer body. 
It is also said that this is an acceptable level by a user. Under the current 
circumstance that a cost of a personal computer (so-called Pasocon) is below 
200,000 yen, it has to be said that most of existing digital electronic still cameras 
are still extremely expensive. They are far removed from a price range of a 
lens fitted camera (so-called disposable type camera) sold in an enormous amount 
in recent years, to say nothing of a compact camera of a silver halide film type. 
Accordingly, it is actually impossible to promote that a general ordinary user 
purchases without reserve and uses the digital electronic still camera. 
[0021] The present invention is accomplished in view of the above 
circumstances and aims to provide a digital electronic still camera that makes use 
of a feature of an IC card, is compact/light-weight/inexpensive and is easy to be 
handled. 
[0022] 

[Means for Solving the Problems] 

The present invention is proposed to accomplish the above-mentioned 
object, and comprises a slot fitting section with a contour mountable to a slot for an 
IC memory card of a host equipment which is in accordance with a standard, and 




characterized in that provided with respect to the slot fitting section are imaging 
means that converts an optical image at least focused portions on an image plane 
into an imaging signal, an optical system that focuses the optical image onto the 
image plane of the imaging means, digital video signal producing means that 
produces a digital video signal from the imaging signal, compression means that 
performs a data compression of the digital video signal, interface means that 
corresponds to the standard and data recording means. 

[0023] All of these main electric components are mounted on one substrate of 
the digital electronic still camera of the present invention. A flash EEPROM can 
be used, for example, as the data recording means. Further, the optical system is 
arranged such that its optical axis is parallel to one side of the slot fitting section or 
arranged such that the optical system itself is bent at an angle of 90 degrees by 
using a mirror or prism. Moreover, the digital electronic still camera of the 
present invention utilizes a foresight for a finder use. Additionally, the digital 
electronic still camera of the present invention is provided with compression rate 
changing means for changing a compression rate in a data compression processing 
in the compression means. The change in the compression rate is not only 
performed by a user but also automatically performed in response to a remaining 
recording capacity of the data recording means. 
[0024] 
[Operation] 

According to the present invention, various main electric components 
such as the digital video signal producing means or the compression means are 
integrally provided with respect to the slot fitting section with the outer shape 
mountable to the slot for the IC memory card of the host equipment in the 
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predetermined standard, whereby the entire size becomes close to the size of the IC 
memory card. 

[0025] Further, according to the present invention, the optical system is 

arranged such that its optical axis is parallel to one side of the slot fitting section or 

arranged such that the optical system itself is bent at an angle of 90 degrees by 

using a mirror or prism, by which the thickness is made thin. 

[0026] Moreover, according to the present invention, the. foresight is used for a 

finder use for reducing the number of components for the finder. 

[0027] Additionally, according to the present invention, the compression rate of 

the data compression processing is changeable, so that a number of the 

photographed image recorded to the data recording means can optionally be set. 

[0028] 

[Embodiments] 

The embodiment of the present invention will be explained in detail with 
reference to the drawings. 

[0029] A digital electronic still camera of the embodiment of the present 
invention has, as shown in Fig. 1, a memory card section 60 that is a slot fitting 
section with an external contour mountable to a slot for an IC memory card in a 
standard (slot for an IC memory card in a PCMICA standard described later) of a 
host equipment 59. At least provided with respect to the memory card section 60 
are a CCD image sensor 20 that is imaging means for converting an optical image 
focused on an image plane into an imaging signal, a lens assembly 10 that is an 
optical system for image -focusing the optical image onto the image plane of the 
CCD image sensor 20, a structure from an analog video signal processing circuit 31 
to an interpolation processing DSP 33 that are digital video signal producing 



means for producing a digital video signal from the imaging signal, a compression 
circuit 36 that is compression means for performing a data compression processing 
to the digital video signal, a card interface circuit 37 and 68-pin connector 43 that 
are interface means corresponding to the standard and a flash memory device 38 
that is data recording means, 

[0030] Before entering into the specific description of the preferred 
embodiments of the present invention about the digital electronic still camera, 
some of the related portions in the outline of the specifications of the PCMCIA 
Standard for IC memory card will be described. Hereinafter the IC memory card 
in which a flash memory is incorporated is simply referred to as a memory card, if 
it is otherwise noted. Also, the memory card in the preferred embodiments is in 
accordance with the JEID A/PCMCIA Standards. Further the JEIDA/PCMCIA 
Standards are hereinafter collectively referred to simply as "PCMCIA Standard" in 
the description. 

[0031] The memory card in the PCMCIA standard has, as shown in Fig. 2 to Fig. 
4, a project area of approximately a size of a credit card. Three types are 
prescribed for the thickness of the card. It is to be noted that Fig. 2 to Fig, 4 show, 
for example, respective forms of tliree types of the memory card under the PCMCIA 
standard used for the above-mentioned card 504 in Fig. 19. Further, in each 
figure of Fig. 2 to Fig. 4, section (a) shows a plan view of the card, section (b) shows 
a right side view thereof and section (c) shows a front view thereof Any one of 
these cards has the same plane configuration, and the connecting section with the 
host equipment is standardized with a connector 511 of a dedicated 68-pin. 
However, each card is different in its thickness. Each one is referred to as Type I 
(type 1), Type II (type 2) and Type III (type 3) from the order of the card having 
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thinner thickness. 

[0032] Fig. 5 to Fig. 7 show each configuration of a corresponding slot (an 
insertion opening to which the memory card is inserted) 520, 530 and 540 at the 
host equipment to which such cards of each type 504 shown in Fig. 2 to Fig, 4 are 
mounted. 

[0033] As shown in these Fig. 2 to Fig. 7, each memory card 504 of Typ6 I to 
Type III has a common rail configuration engaged with its connecting connector 
521 (i.e., configuration of the 68-pin and signal arrangement) and a guide channel 
at each slot 520, 530 and 540. Therefore, each configuration at the slots 520, 530 
and 540 shown in Fig. 5 to Fig. 7 is different only in the size in the lateral direction 
of the opening. This shows that the Type I memory card can also be inserted for 
use into the slot 530 or 540 for the Type II or Type III and the TyP^ II memory card 
can also be inserted for use into the slot 540 for the Type III. 
[0034] The digital electronic still camera of the embodiment of the present 
invention will be specifically described returning to Fig. 1. 
[0035] The digital electronic still camera of the present embodiment has a 
structure such that the lens assembly 10, CCD image sensor 20, other electrical 
components and functional components as a camera are formed integral with the 
above-mentioned memory card having incorporated therein the flash memory for 
recording the image data, whereby the whole camera of the present embodiment 
can be inserted into the memory card slot at the host equipment 59. 
[0036] The CCD image sensor 20 mounted to the digital electronic still camera 
of the present embodiment corresponds to light flux having a diameter of 1/4 inch, 
and has an optical size of 4.76 mm x 3.57 mm and a package size of 9 by 9 mm 
square. Further, the pixel configuration is a perfect square, so that it has a 
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specification easy to be handled on the computer after digitally converting the 
imaging signal. The effective pixel number is 640 pixels in the horizontal and 480 
pixels in the perpendicular, resulting in that the total number is approximately 
300,000 pixels. Moreover, this CCD image sensor 20 adopts a driving method 
referred to as so-called "all-pixel read-out method", that means the scanning in the 
perpendicular direction can be executed in a non-interlace upon the read-out, to 
thereby enable the electric shutter control of the frame projected image. This 
means that the frame still image can be photographed without using a 
conventional mechanical shutter with respect to a moving subject in particular 
when the still image is photographed. Accordingly, the digital electronic still 
camera of the present embodiment does not require a mechanical shutter. 
[0037] Light incident from the subject via each lens 11, 13 or iris (iris) 12 in the 
lens assembly 10 focuses on the CCD image sensor 20 to be photoelectrically 
converted, and then, read out in the non-interlace manner in the order of the pixel 
arrangement to be inputted to the analog- type image signal processing circuit 31. 
A predetermined analog processing such as a sample-and-hold, gain control or the 
like is performed at this signal processing circuit 31 to the imaging signal from the 
CCD image sensor. The video signal subject to the processing by the signal 
processing circuit 31 is converted into a digital signal at the analog/digital 
conversion circuit 32. The areas from this are a digital processing area for the 
signal. 

[00381 This digital video signal is subseqixently subject to a luminous signal 
processing and color signal processing such as a color interpolation, gamma control, 
white clip or the like at the interpolation processing DSP (Digital Signal Processor) 
33. The interpolation processing DSP 33 also has a function of detecting 
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(detecting) the video signal and outputting to an CPU (Central Processing Unit) 41 
for a system control a detecting signal required for AE (Auto Exposure Control: 
automatic exposure control), AF (Auto Focusing Control: automatic focusing 
controD or AWB (Auto White Balance Control: automatic color temperature control) 
of the digital electronic still camera. 

[0039] The video signal processed at the interpolation processing DSP 33 is 
separated into a luminous (Y) signal and a color-difference (Cr/Cb) signal which 
enter into a frame memory controller (FMC: Frame Memory Controller) 34 and 
stored in a frame memory (FM: Frame Memory) 35 by the control of the controller 
34. The frame memory 35 is a memory for temporarily storing the signal via the 
controller 34. It is, for example, constructed by a DRAM (Dynamic Random 
Access Memory) device. 

[00401 The signal temporarily stored and kept at the frame memory 35 is then 
divided into a predetermined amount of dot data (for example, 16 dots in the 
horizontal direction, 16 dots in the perpendicular direction), followed by 
successively being read out and then inputted to the compression circuit 36. The 
signal inputted to the compression circuit 36 is subject to a data compression at a 
predetermined rate, to thereby be small in data size. A soxalled JPEG (Joint 
Photographic Experts Group) method is adopted, for example, for the algorithm of 
the compression at the compression circuit 36. Moreover, the compression rate is 
determined as the design specification of the digital electronic still camera. For 
example, the data size of the signal becomes as follows in the case of the 
compression of 1/16. 
[0041] 

Original Image : 0.3072 MB 
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After Process of Interpolation Processing DSP- 0.4608 MB 
After Compression to 1/16 : 0.0288MB 

The signal processed at this compression circuit 36 is sent to the flash memory 
device via the card interface circuit 37, The card interface circuit 37 is controlled 
by a CPU (CPU for a flash memory control) 39 that performs a write/read-out 
control to the memory device 38. The signal inputted to the interface circuit 37 is 
stored at the designated storing area in the memory device 38 in accordance with 
the control of the CPU 39. It is to be noted that the CPU 39 communicates with a 
CPU 41 for a system control via an internal bus. 

[0042] When the memory capacity of the flash memory device 38 is supposed 
here to be 2 MB, the number of pictures that can be photographed can be estimated 
as follows. The aforesaid data size (0.0288 MB) after the compression is the pure 
amount of only the video signal. Therefore, considering header information 
required for storing (filing) into the memory, the total data size including the 
header information becomes 0.0350 MB/one picture, whereby the following 
equation is established such as 
2/0.035 ^ 57 pictures 

which means that 57 pictures can be stored. The storage amount (the number of 
pictures that can be photographed) of the memory card such as the number of 57 in 
this case is necessary and sufficient for a normal use of the digital electronic still 
camera. 

[0043] Thereafter, the data of the picture stored in the flash memory device 38 
is transmitted to the external host equipment 59 via the card interface circuit 37 
and further via the 68-pin connector 43. 

[0044] Further, the digital electronic still camera of the present invention is 
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provided with a small-sized power source 50, a power source controlling circuit 42 
having, for example, a DC-DC converter or the like, a CCD driver 40, an operating 
section (DSC operating section) 42 of the camera such as a release button or the 
like and an information display section (DSC information display section) 52 
comprising, for example, a liquid crystal display (LCD: Liquid Crystal Display) for 
displaying information of the camera such as the number of pictures that can be 
taken or battery indicator. These controls and the processing of the information 
from now on are performed by the CPU 41 for the system control. 
[0045] Specifically, the CPU 41 for the system control controls the operation of 
the iris 12 of the lens assembly 10 by using the detecting signal from the 
interpolation processing DSP 33 for executing AE (Auto Exposure Control). 
Moreover, it controls the lens (for example, the lens 13 or the like in the case of 
so-called in -focus state) in the movement for executing AF (Auto Focusing Control), 
and further, controls the operation of the CCD image sensor 20 via the CCD driver 
40. Additionally, the CPU 41 for the system control produces a signal for driving 
the liquid crystal display on the DSC information display section 52 for controlling 
each section in accordance with the operating signal from the DSC operating 
section 51. 

[0046] The digital electronic still camera of the present embodiment has a great 
feature that the number of pictures to be taken can be changeable by adopting the 
compression technique of the image data. This function is impossible by the 
existing silver halide film camera. The digital electronic still camera can 
optionally handle a memory card with, for example, a memory capacity of 2 MB as 
a recording device of any type that can record 30 pictures or 60 pictures or 120 , 
pictures by changing the compression rate. Namely, the digital electronic still 
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camera can realize " a camera that a user can use without worrying the number of 
pictures remaining to be taken" by the compression technique. The operation for 
changing the compression rate can be performed, for example, by a user operating 
a button provided on the DSC operating section 51 for selecting the compression 
rate. Besides that, the compression rate can also be automatically changed by, for 
example, the camera itself in accordance with the remaining memory capacity of 
the flash memory device 38, 

[0047] Subsequently explained is a configurational specification of a first 
specific embodiment of the digital electronic still camera according to the present 
embodiment with reference to Fig. 8 and Fig. 9. It is to be noted that section (a) in 
Fig. 8 shows a plan view of the camera in this embodiment, section (b) shows a 
right*side view thereof and section (c) shows a front view thereof, while Fig. 9 
shows a bottom surface of the camera in this embodiment. 

[0048] The camera in this embodiment is roughly divided into a memory card 
section 60 and a lens/finder section 55. As shown in Fig. 8 and Fig, 9, the memory 
card section 60 has the shape of Type I in the PCMCIA standard maintained as it is, 
whereby the camera has the configuration such that the memory card section 60 
and the lens/finder section 55 are integrally formed, 

[0049] The lens/finder section 55 is composed of the following members among 
each constructional element shown in Fig. 1. Specifically, the lens/finder section 
55 is provided with the lens assembly section 10 including the lens 11, 13 and the 
iris 12 in Fig. 1, a finder section 54 (54a shows a finder front surface while 54b 
shows a finder back surface), the CCD image sensor 20 mounted at the rear of the 
lens assembly section 10, the power source 50, an operating section 51 such as a 
release button 53 or the like and an information display section 56 for displaying 




the number of pictures remaining to be taken, • 
[0050] Further, the memory card section 60 is composed of the following 
members circled by a dot line in Fig. 1 among each constructional element in Fig. L 
Specifically, the memory card section 60 comprises the CCD driver 40, the 
analog-type image signal processing circuit 31, the analog/digital conversion circuit 
32, the interpolation processing DSP 33, the CPU 41 for the system control, the 
power source controlling circuit 42, the frame memory controller 34 as well as the 
frame memory 35, the compression circuit 36, the card interface circuit 37, the 
CPU 37 for flash memory control, the flash memory device 38 and the 68-pin 
connector 43. As described above, each of these constructional elements is 
mounted with high density on the memory card section 60. 
[0051] Subsequently, Fig. 10 shows a mounting state of each constructional 
element on a print circuit board (PCB: Print Circuit Board) 71 disposed in the 
digital electronic still camera of the first specific embodiment. It is to be noted 
that section (a) in Fig. 10 shows a front view of the circuit board, while section (b) 
shows a right-side view thereof. Further, the portion shown by a one-dot*chain 
line in Fig. 10 illustrates the outer shape of the camera according to the first 
specific embodiment. 

[0052] Specifically, the camera of the first specific embodiment has all of the 
main constructional elements such as from the lens assembly 10 and the CCD 
image sensor 20 to the power source 50 and the flash memory device 38 mounted 
on a single print circuit board 71. This is naturally advantageous for making the 
camera compact and light-weight, and further, this means that a harness (harness) 
and connector are totally unnecessary in the camera. This can reduce the cost of 
materials for a product. Simultaneously, electrical adjustment or detection is 



simplified upon manufacturing the camera, to thereby be capable of reducing a 
total production cost, 

[0053] As described above, the digital electronic still camera of the present 
embodiment is extremely compact and light-weight compared to a conventional 
electronic still camera. Accordingly, each operation such as taking photographs 
can easily be performed Moreover, as for its carriage, it can be put into a 
handbag or a pouch without any problem, or it can be put into a breast pocket of a 
shirt. Such a simplicity with respect to the carriage becomes especially an 
important function upon photographing a still image that a user does not want to 
miss a good opportunity for clicking a shutter. 

[0054] Further, the digital electronic still camera of the present embodiment 
has the functions of AE (automatic exposure controO, AF (automatic focusing 
controO and AWB (automatic color temperature control) as described above, 
whereby the photographing operation can totally automatically be performed. 
Therefore, a photographer may only push the release button 53 with a camera 
turning toward the aimed subject. Further, the number of pictures to be taken or 
battery indicator are displayed on the information display section 52 of the digital 
electronic still camera of the present embodiment, so that the photographer can 
find at any time the munber of pictures that can be photographed and the 
remaining battery capacity, 

[0055] Specifically, the camera of the present embodiment is easily used 
without reserve like a "lens-fitted film", that means a user can carry it without 
becoming conscious of carrying a digital electronic still camera as well as can easily 
take a photograph. 

[0056] Although each electric circuit such as the analog/digital conversion 
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circuit 32, interpolation DSP circuit 33, CPU 41, 39 or the like after the 
analog-type image signal processing circuit 31 is illustrated as a separate 
construction in the above-mentioned explanation, an LSI (large-scale integration) 
can be utilized having all these functions. The use of LSI further enables to make 
the camera compact and reduce the number of man-hour upon the manufacture. 
[0057] After completing a photography, the video data is transferred to the host 
equipment 59 via the 68'pin connector 43 in the digital electronic still camera of 
the present embodiment. The host equipment here means in most cases a 
computer at present, in particular, a so-called personal computer (for example, a 
desk-top type or lap-top type). 

[0058] The digital electronic still camera of the present embodiment keeps the 
specification form of the memory card as it is in the PCMCIA standard as described 
above, whereby the whole camera can be inserted for use in the slot of the computer. 
This means that the conventional operations such as taking out the memory card 
from the electronic still camera and inserting the taken memory card to the slot of 
the computer, or connecting the electronic still camera with the computer via a 
cable is totally unnecessary. 

[0059] After the electronic still camera of the present embodiment is connected 
to the compxxter, the computer reads out the image data from the camera G.e., the 
image data is pumped up from the memory in the electronic still camera to the 
memory at the computer side). This operation is performed at the computer side. 
At this time, the CPU at the computer side accesses the CPU 39 for memory 
control present in the memory card section 60 in the electronic still camera of the 
present embodiment. Here, the PCMCIA standard regulates a PCMCIA ATA (At 
bus Attachable) that is general-purpose and regulates a communication algorithm 
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in the CPU at the computer side and internal/external memory device (memory). 
With the combination of the memory card and the computer in accordance with the 
algorithm in the ATA, the read-out operation is possible without any other 
structures. On the other hand, in the case of the combination of the memory card 
and the computer that does not correspond to the ATA standard or the combination 
in which only one of the memory card and computer corresponds to the ATA 
standard, a driver software is required at the computer side for the read-out 
operation in accordance with the interface specification of the memory card, 
[0060] In order to develop the image data transferred to the computer side on 
each application software installed to the computer, there may be the case where 
the file type of the image data is required to be converted in response to the 
application. Although this conversion is generally performed by a dedicated 
software, a file conversion software is attached to the digital electronic still camera 
of the present embodiment, so that a user installs this file conversion software to 
the computer he or she has on hand, and then uses each application. 
[0061] Moreover, there are relatively a few models having mounted thereto a 
slot for a memory card in the PCMCIA standard among distributing personal 
computers at present. A slot as a standard equipment is generally 3.5-inch FDD 
(Floppy Disk Drive) or CD-ROM (Compact Disc-Read Only Memory). However, 
main vendors (vendor) declaring to support a memory card in the PCMCIA 
standard form majority among both of hardware and software vendors. Therefore, 
it is considered that each personal computer has a slot for the memory card in the 
PCMCIA standard as a standard equipment in the near future. Further, a 
memory card reader that corresponds to the PCMCIA standard and is used by 
connecting to each personal computer via SCSI cable or the like is put on the 
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market in both of the hardware and software fields. Specifically, an environment 
is prepared where the memory card in the PCMCIA standard can be used as an 
external memory device even in a personal computer having not equipped now with 
a slot for the memory card in the PCMCIA standard. 

[0062] Subsequently explained is another specific embodiment relating to the 
digital electronic still camera of the present embodiment. 

[00631 The explanation so far shows that the digital electronic still camera of 
the present embodiment is equipped with two types of CPU. Specifically one of 
them is the CPU 41 for performing the system control/image processing control in 
the camera, while the other is the CPU 39 for controlling the flash memory and the 
communication with the host equipment. As easily devised from the functions 
done by both CPUs and inherent performance of each CPU, these plural CPUs can 
be integrally formed to make one-chip CPU as the second specific embodiment. 
This can make the camera further compact and reduce material cost. 
[0064] Although the memory card section 60 of the camera in the present 
embodiment has a specification form of Typ© I in the PCMCIA standard, it is 
apparent from the explanation so far that this memory card section 60 may have a 
specification form of Type II or Type III in the PCMCIA standard. 
[0065] Further, the size L in Fig. 8, i.e., the maximum thickness of the 
electronic still camera gives a great influence on making the camera compact and 
light-weight. In order to make this size L as short as possible, a focal distance f of 
the lens has to be made small. Making the focal distance f changeable, i.e., giving 
a zoom function to the camera enlarges the size L, thereby being not so desirable in 
the form of Fig. 8. The focal distance f of the lens in the digital electronic still 
camera of the present embodiment is fixed to 4 mm. Even this distance makes the 



size L in Fig. 8 approximately 25 mm. 

[0066] As examples for making the size L as short as possible. Fig. 11 and Fig, 
12 show a third specific embodiment, while Fig. 13 and Fig. 14 show a fourth 
embodiment, like Fig, 8 and Fig. 9, With the third and fourth embodiments, a 
compact and light-weight digital electronic still camera can be realized without 
sacrificing the above-mentioned simplicity upon carrying the camera, even in not 
only the case where the focal distance f is fixed but also the case where the zoom 
function is given to the camera to thereby further enlarge the length of the lens 
assembly. 

[0067] Firstly, the feature of the third specific embodiment shown in Fig. 11 and 
Fig. 12 is that the thickness of the card is made thinner than that of the previous 
embodiment by arranging the lens axis parallel to the lateral direction of the 
memory card. Moreover, a lens/finder section 155 is disposed so as not to be an 
obstacle when a memory card section 160 is inserted into the slot in this third 
specific embodiment. Specifically, the lens 11 and the finder 54a, 54b of the 
lens/finder section 55 or the information display section 52 are held by hand 
(gripped by fingers) when the memory card section 60 is inserted into the slot in 
the previous embodiment, so that fingerprints or stains are likely to be left on the 
lens or the like. On the other hand, the portion of the lens/finder section 155 held 
by hand (gripped by fingers) has no lens or the like (is not exposed) in the third 
specific embodiment, whereby worry such as the aforementioned stains or the like 
is eliminated. 

[0068] Further in the third specific embodiment, the finder is simplified as a 
foresight 154. The foresight 154 is, for example, used for an aim of a rifle or the 
like. In this specific embodiment, it is formed with, for example, a round hole as 




shown in a section (b) of Fig. 11 at the upper leading portion of a lens 111 in the 
lens/finder section 155. This contributes much to make the electronic still camera 
compact and light-weight as well as to reduce cost. Moreover, the memory card 
section 160 has a form of Type II in the PCMCIA standard in this embodiment. 
Additionally, the information display section 152 is arranged at the memory card 
section 160, which means that it is formed in the recess section. Therefore, it does 
not stick out from the maximum outer form of the Typ^ II the PCMCIA standard. 
As apparent from Fig. 11, the size L is irrelevant to the focal distance or zooming 
ratio in the third specific embodiment, resulting in that it can be reduced to, for 
example, approximately 10 to 15 mm. 

[0069] Subsequently, the feature of a fourth specific embodiment shown in Fig. 
13 and Fig. 14 is that a lens/finder section 255 is totally incorporated into the 
capacity of a memory card. Therefore, Type III form in the PCMCIA standard is 
used for a memory card section 260. Each optical axis of a lens 211 and finder 254 
is arranged to be parallel to the lateral direction of the memory card like the third 
specific embodiment. Fvirther, an information display section 252 is disposed in 
the recess portion. A release button 253 is disposed so as to cut out a portion of a 
rail of the memory card section 260 as shown in a section (b) of Fig, 13. A rail 
section is cut out to a degree not deteriorating its function so as not to be an 
obstacle when a user looks through the finder. In this fourth specific embodiment, 
the whole electric still camera totally becomes a memory card in the PCMCIA 
standard, so that the size Lis 10.5 mm. The camera in the fourth specific 
embodiment has no unnecessary projections, thereby being excellent in portabiUty. 
[0070] Next, a fifth specific embodiment shows a constructional modified 
example with Type III form in the PCMCIA standard. The fifth specific 



embodiment will be explained with reference to Fig. 15 and Fig. 16 similar to the 
former Fig. 8 and Fig. 9. Further, Fig. 17 shows a sectional view cut along a 
two-dot chain line shown by A-A in Fig. 15. It is to be noted that the range of the 
outer shape of the camera in the fifth specific embodiment is illustrated by one-dot 
chain hne in Fig. 17 for simplifying the illustration. 

[0071] Different from the fourth specific embodiment, in the case of the fifth 
specific embodiment, a lens assembly in a lens/finder section 355 comprises a 
condensing/protecting lens 311, 45-degree mirror 352, front group lens 383, iris 312 
and rear group lens 313, optical axes of these lens system being refracted at an 
angle of 90 degrees with the 45'degree mirror in the back of the 
condensing/protecting lens 311 so as to be parallel to the longitudinal direction of a 
memory card section 360. Video light via the rear group lens 313 of the lens 
assembly is focused on a CCD image sensor 320. An imaging signal fi*om the CCD 
image sensor 320 is sent to a signal processing system on a print circuit board 371. 
Further, a release button 353 and information display section 352 are formed in a 
recess portion in the fifth specific embodiment so as not to stick out from the 
maximum outer shape of Typ^ HI. The lens 311, finder 354a and 354b are 
arranged in the surface same as the outer shape of the memory card. It is to be 
noted that a prism can be used instead of the 45*degree mirror 352 as means for 
refracting the optical axes in the back of the aforesaid condensing/protecting lens 
311. 

[0072] The feature of the fifth specific embodiment is that, as shown in the 
sectional view of Fig. 17, the lens assembly optical system is bent at an angle of 90 
degrees by using the 45"degree mirror (or prism). This structure produces a 
margin in the length in the optical axis direction of the lens assembly, to thereby be 



capable of enlarging the value of the focal distance f of the lens assembly or 
changing the focal distance f (i.e., giving a zoom function). This type also enables 
to totally make the whole outer shape of the electronic still camera a memory card, 
whereby it does not have an unnecessary projection. Therefore, it is excellent in 
portability. Needless to say, the whole camera can be inserted as it is into the slot 
for the memory card for Type HI at the host side according to the fifth specific 
embodiment. 
[0073] 

[Effects of the Invention] 

According to the present invention, various main electric components 
such as the digital video signal producing means or the compression means are 
integrally provided with respect to the slot fitting section with the outer shape 
mountable to the slot for the IC memory card of the host equipment in a 
predetermined standard, whereby the entire size becomes close to the size of the IC 
memory card. Further, according to the present invention, the optical system is 
arranged such that its optical axis is parallel to one side of the slot fitting section or 
arranged such that the optical system itself is bent at an angle of 90 degrees by 
using a mirror or prism, by which the thickness is made thin. Moreovei; a 
foresight is used for a finder use for reducing the number of components for the 
finder. Additionally, according to the present invention, the compression rate of 
the data compression processing is changeable, so that a number of the 
photographed image recorded to the data recording means can optionally be set. 
[0074] Accordingly, a digital electronic still camera of the present invention is 
extremely compact and light-weight, and hence easy to be carried, compared to the 
conventional electronic still camera. Therefore, photographing a still image can 








be very rapidly and simply performed. Moreover, the digital electronic still 
camera of the present invention has a very simple structure, to thereby be capable 
of reducing the cost of production such as material cost or processing cost. This 
shows that the present invention can provide a inexpensive electronic still camera 
from the viewpoint of cost. 

[0075] Further, with a memory card form standardized by, for example, the 
PCMCIA standard, it has an extremely wide general -purpose properties. 
Therefore, the whole digital electronic still camera of the present invention can be 
inserted into a slot for a memory card at the host equipment for its operation, 
whereby a rapid operation can be achieved in the use under the computer 
environment. 

[0076] As apparent from the above, a user can casually purchase the digital 
electronic still camera of the present invention without reserve in a sense like a 
so-called lens-fitted camera and can easily handle it, 

[Brief Explanation of the Drawings] 



of a digital electronic still camera according to an embodiment of the present 
invention. 



[Fig. 1] 



A block circuit diagram showing a schematic construction 



[Fig. 2] 



A view showing an outer shape of a memory card of Type I 



in a PCMCIA standard. 



[Fig. 3] 



A view showing an outer shape of a memory card of Type 



II in the PCMCIA standard. 



[Fig. 4] 



A view showing an outer shape of a memory card of Type 



III in the PCMCIA standard. 
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[Fig. 5j A view showing a configuration of a slot for the Type I 

memory card in the PCMCIA standard at a host equipment. 

[Fig. 6] A view showing a configuration of a slot for the Type II 

memory card in the PCMCIA standard at a host equipment. 

[Fig. 7] A view showing a configuration of a slot for the Type III 

memory card in the PCMCIA standard at a host equipment. 

[Fig. 8] Views each showing a plan view, right side view and front 

view among the outer shape of a digital electronic still camera in a first specific 
embodiment. 

(Fig. 9] A view showing a bottom view among the outer shape of a 

digital electronic still camera in the first specific embodiment. 

[Fig. 10] A view showing an example of an arrangement of each 
part mounted on an internal print circuit board of the digital electronic still camera 
in the first specific embodiment. 

[Fig. 11] Views each showing a plan view, right-side view and front 
view among the outer shape of a digital electronic still camera in a third specific 
embodiment. 

[Fig. 12] A view showing a bottom view among the oxiter shape of 
the digital electronic still camera in the third specific embodiment. 

[Fig. 13] Views each showing a plan view, right'side view and front 
view among the outer shape of a digital electronic still camera in a fourth specific 
embodiment. 

[Fig, 14] A view showing a bottom view among the outer shape of 
the digital electronic still camera in the fourth specific embodiment. 

[Fig. 15] Views each showing a plan view, right-side view and front 
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view among the outer shape of a digital electronic still camera in a fifth specific 
embodiment. 

[Fig. 16] A view showing a bottom view among the outer shape of 
the digital electronic still camera in the fifth specific embodiment. 

[Fig. 17] A view showing an arrangement of a lens or the like 

constituting a lens assembly of the digital electronic still camera in the fifth 
specific embodiment, 

[Fig. 18] A view for explaining a conventional digital electronic still 
camera, host equipment and other peripheral equipments, 

[Fig. 19] A view for explaining an example wherein an IC memory 
card is used for a data transfer between a conventional digital electronic still 
camera and a host equipment. 

[Fig. 20] A view for explaining an example wherein a cable is used 
for a data transfer between a conventional digital electronic still camera and a host 
equipment. 

[Explanation of Symbols] 



10 Lens Assembly 

20 CCD Image Sensor 

32 Analog/Digital Conversion Circuit 

36 Compression Circuit 

37 Card Interface Circuit 

38 Flash Memory Device 

39 CPU for Flash Memory Control 

41 CPU for System Control 

43 68-pin Connector 



DSC Operating Section 

DSC Information Display Section 

Host Equipment 
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[Abstract of the Disclosure] 
[Construction] 

A CCD image sensor, lens assembly, other main electronic components, an 
electrical connector 43 with 68 contact pins and a finder 54 are provided on a 
memory card section 60 which is in accordance with the PCMICA Standard having 
an outer shape mountable to a slot for the memory card of a host equipment 59, 
[Effect] 

A small-sized, Hght-weight, inexpensive and easily operable digital electronic still 
camera can be provided. 
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Fig, 1 

20 CCD Image Sensor 

31 Analog-type Image Signal Processing Circuit 

32 Analog/Digital Conversion Circuit 

33 Interpolation Processing DSP 

34 Frame Memory Controller 

35 Frame Memory 

36 Compression Circuit 

37 Card Interface Circuit 

38 Flash Memory Device 

39 CPU for Flash Memory Control 

40 CCD Driver 

41 CPU for System Control 

42 Power Source Control Circuit 

43 68-pin Connector 

50 Power Source 

51 DSC Operating Section 

52 DSC Information Display Section 

59 Host 



Fig. 8 



1 Lens Finder Section 

2 Memory Card Section 



Fig. 10 
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31 Analog Signal Processing Section/CCD drive Section 

32 AID Converter 

33 Interpolation Processing DSP 

36 Compression Circuit 

38 Flash Memory 

41 CPU for System Control 

43 PCMCIA 68-pin Connector 

50 Power Source 

Fig. 17 

1 Optical Axis 



Fig. 18 

1 Image Data 

2 Personal Computer 

502 Output Device (Digital Printer Plate-making System) 

503 Storing Device (HDD, MOD) 



Fig. 19 

1 IC Memory Card 

HDD Unit 
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